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i. 

fcffi B WtC5x 1 0"~1 x 1 0 15 atoms/cm 3 -fc&Ssg 
1 3 0 0 ■CS-COjaSSiHKiSWStiRS^lHj©^ 
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c m#s i] ? a ? =? x * - £«: j: 9 isjiifrdw- s 

£4>fC, 

*ea©fiS«aKv £ . sus&issi*©^ y 3 

6 1 300 'CS-COSSffiafCteW^^S^CD^F'i 
£Jg£JI5G £©itV/G£. y > ?tt.<DW.\mmm'K 

ti«v;3 >*tt»©itj6*&. 10 

[ 2 ] flWB*#TT*T 5 i/ y a >#t£a©Cl& 
j£SttA<P®*Xifi|£tf5 x 1 o"~ 1 

x 1 0 1 5 atoms/cm* ©?&££&£ J: ^tC. ^FrStt*'^* 

©V y 3 >4USO©CliK&&. 

y 3 >Bfc£>6 1 3 0 0 •C*-C©SS[eH«:*jW .SfiSg 20 
*I*I<KBftF«i«a*)EGi©JtV/Gtt. y>ytt©» 

MA*©*^^^ SXlO'^lxiO 11 atoms/cm 

1 £ a &?£K©*5Pt**?55j)n s tifciftfrTrwas ft £ c • 
t&mt-?h mste&s. 3 1 eis©-> y 3 

[000 1 ] 30 

urttfli3tiis/y3>*ttfi©IK6^SK:WL-. f£0 

<«. ?3 (feTF. CZSii,>5) tcJ: 

[0002] 

[se*©s*] *3»«E*m(cfflt> ens-> y 3>*isfi 

©SgfcB. S^©^*5*-S*s> — J&ftCZ (Czochr 
alski) ffi. XB. FZ (Floating Zone) ffi#JBt»6ft 

[0003] c zsb, s^;u^^{c3t»L/c-> y 3> 40 

[0004 ] Sfc, F ZSti, ^ifggi/ynW >=r? 
I-©— gq*?Sjg^t , »n^^L/-c?§l4^*^0. c© 

a. 

[0005] Hirfac zmt. *#&a&<DteA©7iM# 

SJJ-C&a/cSt). CZffi-CSBSCA:^yn>*ea*>6 



i 1 - 1 8 9 4 9 5 

2 

[00 0 6 ] CZStCi^-CSTfiRSn/tteScftCti. *S 

ftWflyfeftK iot. y > yt£©B»»iSflMi£K (« 

T. O S F (Oxidation induced Stacking Fault) £l> 
5) *©flS(C. ««ffl©SS/J^ 

K («T. Grcwn-inXfiS£^5) 3**«fiSSti*. 

[0007] o s f y ^^©^^©^asfirii. mm 
«©««»« v £ . Wf£3 ft **isfl©i' y 3 

it v /g «c J: o r i&£ 3 ft £ . 
[0008] J£v/g#. o s f y > ^aifsiiip'fras-c 

7ffig-<r£l&#?ffi (WT. *«cB0MB£K-r. ) J:*)** 
l>«6fCtt. £?UWR»bT. 0. lnm«ffi©Affitt 

[0009 ]-5, ttV/G*s. BglHffl<fc»5/jN3l,>tB-& 

b. te^ra^y 3>*s@sibrK{4^7^^*^fi£2ft 

[0010] — SSK^ift^ISi o-cjBi>6ft-c<,» 

s. 

[001 1 ] «sa4>. #«iflai*fco©#-f k« <*« 

IdcSti&a&IM! ( 1 1 0 0'Cbu^) t?»»-r**ffi39* 

ff*3ftrt^s„ 

[0012] 

B. ^Ffi^a*5 1 O'cm-'iSSS-CL/^ii-C^f. 
T-SC£*iBjp,* 3 K:3ftr*J0. ^ffiR©*3l'»3R^-CC 

ffl^-s^ y 3>*Bfl©*«Etc*»ii»'CB. Etta****. 

!&g£<*4vC (,>£>. 

[0013] CCT. thV/G*SfiglSifflfe(T£aS^ff 

rwfiRSftfc^s^ewotasftfc^x^tt. ^-c f 

[0014] tct. *^BJ». sP-f F^>. 1514^5 X 
^^©Grown-in^RS*^* "T, ~> y 3 >^ H B B©lifa a D» 

fb. sex. «a Q a s*fe B a J ; S:f#ac£©Di#ga'>y 3># 
ea©«as*ffi *««r * c t * aw £ -r s . 

[0015] 

cissi^ftf^-rsfcj?)©^©] *RHnm$9!«:ia*go 

3>flHSa©«jt*ffi{C*s«,»r. *S H B B ©WfiSB. 7j<^5r 
^tf^Stt**^#H^*-C?f ^ £ £ 6 K. 4MSA©l!KS 
iSS V £ . 4M$Afi£ftB$©*/ y 3 6 1 3 0 0 -C 

sr©UBtKB(c«s(tsii&fi^i©tiBAaa«ieBG £ 

©ItV/G*. y > ^«©K{bRjtaM^:B^ISA4>^ 



C3) 

3 

vrm-r z> mtmiyKse&t z>m&<ois y 3 >*m&a 

[0016] ffirasty/ofcSCC. ibV/G*BWM»WT4 

Sfc. TkfBtfxSr^tf^tttfxSHSW-rlgA© 

r§te#*#H»4'(c$$hS*3R#':*a i S'y 3>^?gtc 
%m.*m\t?Z>t%lz. *BA*«:*JR;tf;* 

ffe. att»*ISft«:8H)ii*ha. *L.r. JtMSAtfccax 10 
<o j& g nfc*^ # * # . trem y a >m^om^ n 
write*. tt^i^ya^^wRifcwes-r. 

[0017] C©<fc^(C. *Sf^4$tf^14^^ 
X *«©GraHn-infclB4SJBJ$3 h«c«.»i«ift«*ISJBW)W 

cooi8] *mmznj&sic&fiiLftMmt. man 
i tasjw^frT'ctf -5 n >4usA©S£:&&ic 20 

fcO»r. J5&B*§git»©*SI#5 x l 0"~ 1 x 1 0 1 ' at 
oms/cm , ©?<gg£&-£.i: i 5&C. :ffiSte#*#K:*5R#85 

[0019] fcEFCcaB^rl&AWJiSfctf 5^3 

ttt>. *ffc*WK«:4*©W«*flfepS*i*ti** 30 
i. 

[0 0 2 0 ] Sfc. 3Sft;7 7^ 5r«ffiK6****i©«. 
~> y n >##§Jitfj©7k3!?i8g# 5X10" atoms/cm" « 

tt. 1 X 1 0* 5 atoms/an 5 Ji(±-C;& 3. 
[0 02 1 ] SfoT, ^fSWCfc^Ttt. SSA*©*^ 
ifte*5 x 1 O 11 - 1 x 1 0 ,s atoms/cm i {Cg^U * 

•r ^*■^3te^^[i'^x^^3?©c^avn-^nXP^l*5J|5gg^^a^ccsii^ 

[0 02 2] #180fi 3 fj}#3g{ClE«S 0 tt. fa? 40 

=7 y\, * * - -mc «fc 0 ssiia* wbe 3 n -s ^ y 3 ^sat 

-CfTbftSii&K. #tta©fiSfiiSavi, #*sa*& 

skj©-> y 3 >ai**5 e>i3oo *c* r©ss3EH«:*j 

tt4fi»*fa©*6Art»S^G4©JtV/Gtt. <)> 

T©i^&#TrW^3ft StfliiS©^ y 3 >m££k-c$> 

[0 02 3] *K^4B9*«{CgB*S0fc^tt 1 wTiSiS 
^3fSiS©*^«c*j(,>T. mrfBS^^#T'CWfi£$n 50 
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£^ y 3 >*BAtt, ISA<t>©**ttl£tf . 5 x 1 0 11 

~1 x 1 0" atoms/cm 1 £ & £igg©7k3g#sgyjn 3 tltc 

[0 0 2 4] C©«fc *^**X4$tf^F?a±**X# 

liS*S-i*4 4. ^-f h'RyKfif7^m^SS©^U 
m&Ktsis U 3 >*@A£f»* C 4* BttSi tti. 

[0 02 5] *§A*©*3tjgJg#5 X 1 0"~ 1 

X 1 0 1 ' atoms/cm' £ «fc 5 (cfEg (yfc^#Tt'> V 
a >4M£A£j£5S if 5 C itc J; 9 . y 3 > 

4MS A«fV SCi *J aJ1i64 fc S o 

[0 0 2 6] 

[002 71 HB. *mw<omigfimcm<<>p>tiz . 
C Z AfiEfi9»©«IS«iiSiar* 

[0 0 2 8 ] Ei 1 fc^-rjr^fc. 1«. 

Slai. C©l*Jiffi)^S 1 a ©JWBKK^S tifclU 
[0 029] COi5S:«^6&5;W!Klli, f?rS 

fflij{c«. t-$2.*siU/CxR|gf#;Kigs:snri»s. c© 
1 ©rtauca:, fflBt-^ 2©Jtaia«cJ:- 7 rj§» 
SnfcM*4©«fflBK3*9fe»3nr*j'). ^ysKl©* 
'&cc 5 1 * ±t/<M»a: 7 t-^* 1 6 a 5 9 1 # ± t/n 4 # 

E88StiTI,»4. C©5l#±tffA4©5fe(c«^- + 
» ^SCfOlia 5 ZfeffiiB. 3 ©gM«cSS43 -tti. 
[0 030] MK. ?|*±lf«4*. 3^14 1 c «C«t o 
r(Hll£SnS;U->^l iS»*i»HcBf3e©flurcHIES 

©5feiSiC?g^ 3 «fiB3 1±T4t|iA 6 5rfiSS$ -&T (,» 
<. m*P9 4 1 0«. #Hm**^©«^P4gPtHP 

[0 0 3 1 ] m^A©Wfi£5C^L. *«I(Ct§A«rMIE{i 

[0032] *©a. wsa©^-/ iaa*w»r4fc 

W9Cit*fft». >J«f s .*Ba*-S(CUr*ltA3|c»©w' 

Si. ^ift©t^r^A*«WS*>6W»>llirfcaj> 

[0 0 33] ^*SA©fiSE^ffiV«, ^*SA©^l*±tf 
jIS-C*-2>. ^PBBa3©iaS4^5C<h(cj: 

[0 0 34] Sfc. SS^SEGiJ. — ®K:?llF±tf^rSj 
fCJRfttFMftU:©^ y 3 >aa*ia^© UOO-Cil 
3 0 O'CrWif&ASS^i+iaJU -€-©fii©SK^<!:^^ 



(4) 
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[0 03 5 ] C©»K*JlEGtt. #TO©fRK)9Ht&£?E 

[0 03 6 ] #ft> 0 1 {cwT8ftj$fi*«*fflc»r. 
->y a>^a©Wj«*tT^fc**W*inT. 

[0 03 7 ] (^m) *fflK*(<>TK/ttA&J&l 
SV40. 4mm/m i nJilTt-r-SCitCO:^ . V/ 
GffittBMMteTFittS. 

[0 03 8 ] MtEISil/jSgillgV ( 0 . 4 mm/m i 

n) -c. ***«s»-eroe$ite**iriiSu ^fS©t>-> 

[0 03 9 ] zkJIWRWftflfeftTKiH,^. WJ&L/cMH. 
fc». 1 0' cm- J gScDi5{4i'7^*^tb3nfc„ 
[0 04 0 ] 3SHJ£SiIftV£0. 4 mm/m i 

n> r^=f>s8ES4 o y y Hk/fr. TK^ssao. 4 y 
[0041] mzfcm&imtkftTtcis^xifi&LtcMik 

«:». ffcft*^**tttfcHi;*tifc*p-ofc. £©**=£# 20 
T(C*j<,»rWfiSLfcfe**©*3RaK«. 5 x 1 o 11 c 

[0042] c©£ 5 KmaQ<o*M&B&*mfcattz 

Scfc^«c > ^FffittJtf^ jlSftlL. V/GflbWfi 

«. V/Gffi#l^fiIJWT©fc«>. =iW F©#S3bW& 

[0043] Hirtensiw 1 iiu— ©ssa*fflt,> 

USSflJl ilSJ— ©SKSJEGffiSrWT-SSfett 30 

[0044] iimmz) *«cc*ji»-c«. ttAj$sa 

SV4 1. Omm/minit^CiiCj:*). V/GI 

[0045] ttlBtSAJftftaiSV < 0 . 4 mm/m i 
n) -c. ****J!ip-ttrK:imfJft*WfiRO. 3f3E©1f-> 

[0 04 6 ] *3R*BJSft«feftTK:*jl»r. ff&Ofct&A 

CCtt. lO'cm-'gSO^-fF^tBSlifc. 40 

[0047] tfc. ms&ajsa&t&vi 1 .' 0 mm/ 

m i n. TJU=f>jSS4 0 V v Tk^iffifiO. 
4 <J -j V ;U/^©^frT(C*j^r. *6S©WfiS*tfl,». 

*sart©^««js*a!ceLte. 

[0 04 8] ms^mmm^Tici5^r:^is.Ltc^ B 

Co o 4 9 ] sector. V/Gfil*BIIMIfct±£& 
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[0 05 0] C©cfc -5 V/Gffifctg^filErFfCKS 
O. MA4J©**&§g#5 x l 0 1J ~1 x l 0 11 atoms/ 
cm , <i:£SJ:5K:. ^^tf^M^tf^^JniOfc 
&fir"Cm&m>S:VT'>i:. fiSgbfclSAfH:. #4 FR 
t>l&te£ ^ X *©tt(,»iRB,»5:5' "J a >¥£A£ft & C 

[0 05 1 ] 

7^**H*K:j:»)lSA*fiJM-Si'y 3>«ttS©«{ji 

H»*rfT 5 £&*>«:. m*SH B a ©fi£Siiavi. JtUgA 
»£BB$©S/ y ^ >BSi*>?) 1 3 0 0 *Ci"C©S^®H«: 
feW4fi5«*!fiJ©tt»rtSS«5fiG4©tfcV/Gtt. y 
>^«©Hfl«i^JB5i«MISJI't'*-CiHa-r4BWfii 
ttT(C«j£U t£A4>©*SR&Ktf. 5xi0"-ix 
1 0 1 s atoms/on 5 £ & £ J: *> iCfcs&fc^rStttf X#B^l 
jJSJSn-i- * C i tc J: 0 WfiJJ 3 tift: i' 'J a ARC* 

fna^frTtcfetirujg-rs^ y n>wss©»js*ffi 

[0 05 2 ] C©«fc5«c. V/GffifcHBMtelTifS 

y 3 >JH^ ©««3&*ili#-r«:. Kttf7^jH!)Ji444 

[0 05 3] fi£o-C> 2t^W©*ffi(CJ:n«. sJW FS 
v**©#6£©&t,>&Xra*S B ^*WJiJ?rSC £ 

a*-c*. -> y a >4Uf A©iKFa3Hf:&isi& c £#-?# 
[SM©©m>iittBJ] 

[0 1 ] #fPJ«:{&i3, CZacc«fc5^Ba©Wfi2K:ffl 
CW^©»W] 
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